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REPORT SUWRY

SURVEY OF THE GREENDUWAMISH RIVER WAS CONDUCTED BY THE POLLUTIONCONTROL COIMNISSJON DURING THE SUMMER OF 1955 FOR THE PURPOSE OF EVALUATINGTHE RIVER WATERSWATER IN REGARDSREGARD TO BACTERIOLOGICAL CONTAMINATION DISSOLVEDOXYGEN CONDITIONSCONDITION AND THE EFFECT OF INDUSTRIAL WASTESWASTE CONTAINING TOXICCOMPOUNDSCOMPOUND PRESENT AND POTENTIAL WATER USESUSE WERE ANALYZED AS TO POSSIBLEFUTURE FLOW DEFICITS

THE RESULTSRESULT OF THE SURVEY ARE SUMMARIZED BELOW

1 THE AREA UNDER SURVEY COVERED THAT PORTION OF THE GREENDAMJSHRIVER FROM IIMNEDIATEIY ABOVE AUBURN DOWN TO AND INCLUDING THE TIDAL ESTUARYTHIRTEEN REGULAR SAMPLING STATIONSSTATION WERE ESTABLISHED AND THE PERIOD OF FIELDSAMPLING EXTENDED FROM JUNE 23 1955 TO DECEMBER 1955

2 DIVERSIFIED USE IS MADE OF GREEN RIVER WATERSWATER THE CITY OF TACOMADIVERTSDIVERT 100 SECOND FEET FOR DOMESTIC PURPOSESPURPOSE AND HAS ON FILE AN APPLICATIONFOR AN ADDITIONAL 100 SECOND FEET SEVENTEEN SECOND FEET IS PRESENTLY BEINGDIVERTED FOR IRRIGATION AND THE ULTIMATE DEMAND IS ESTIMATED AT 113 CFSPRESENT INDUSTRIAL USESUSE ARE SMALL BUT THE TRENDSTREND INDICATE MUCH GREATERUTILIZATION IN THE FUTURE IN ADDITION TO DIRECT WATER DIVERSIONSDIVERSION THEGREEN RIVER SUPPORTSSUPPORT VERY IMPORTANT COMMERCIAL AND SPORTSSPORT FISHERY EVALUATED AT WELL OVER 1000000 ANNUALLY

3 MAJOR SOURCESSOURCE OF DOMESTIC SEWAGE DISCHARGED TO THE GREENDUWAJSGREENDUWAJRIVER ARE THE EFFLUENTSEFFLUENT FROM SEWAGE TREATMENT PLANTSPLANT LOCATED AT KENTAUBURN AND SEATTLE OREGON ST PLANT RAW SEWAGE FROM SEATTLESSEATTLE NUMEROUSNUMEROUOUTFALLSOUTFALL AND OVERFLOW STRUCTURESSTRUCTURE AND TREATED AND UNTREATED SEWAGE FROMSEVERAL INDUSTRIESINDUSTRIE LOCATED NEAR THE RIVER

LI THERE ARE TEN SOURCESSOURCE OF ORGANIC INDUSTRIAL WASTESWASTE AND THIRTEENSOURCESSOURCE OF TOXIC INDUSTRIAL WASTESWASTE DISCHARGING WASTESWASTE TO THE RIVER

5 WATER QUALITY OBJECTIVESOBJECTIVE PERTAINING TO THE GREENDUWAISH RIVERARE AS FOLLOWSFOLLOW

A BACTERIOLOGICAL IN WATERSWATER TO BE USED FOR SPORT FISHING ANDBOATING COMMEIAL FISHING LOG RAFTING AND SORTING THEMOST PROBABLE NUMBER OF COLIFO BACTERIA SHOULD AVERAGELESSLES THAN 1000 PER 100 MILLILITERSMILLILITER IN REPRESENTATIVE NUMBEROF SAMPLES

B DISSOLVED OXYGEN TO PROVIDE SATISFACTORY ENVIRONMENT FORFISH AND OTHER EQUATIC LIFE THE MINIMUM DISSOLVED OXYGENCONCENTRATION SHALL BE PPM

C CONCENTRATION OF TOXIC COMPOUNDSCOMPOUND STANDARDSSTANDARD ESTABLISHEDFOR THOSE TOXIC COMPOWIDSCOMPOWID PRESENTLY DISCHARGING TO THE GREENRIVER ARE CYANIDESCYANIDE 05 PPM CHROMATESCHROMATE 100 PPMCAUSTIC OF SUCH CONCENTRATION THAT THE PH OF THE RECEIVINGWATER IS NOT RAISED OVER 90
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CIPALLYY OF METROPOLITAN SFATTLE
410 WEST HARRISON STREET

6 BACTERIOLOGICAL STUDIESSTUDIE INDICATED THE LTIIG W85TOI

A ABOVE AUBURN THE RIVER WAS BACTERIOLOGICALLY SATISFACTORY
SINCE THE AVERAGE HJNSHJN FOR THE TWO CONTROL STATIONSSTATION WERE
296 AND 517 IMMEDIATELY BELOW AUBURN THE AVERAGE MPH

VALUE ROSE TO 577I ALXXST SIX TIMESTIME THE RECOMMENDED
STANDARD CONDITIONSCONDITION WERE PROGRESSIVELY WORSE DOWNSTREAM
UNTIL AT STATION 12 THE SPOKANE ST BRIDGE THE AVERAGE

MPH WAS 36321

B STUDIESSTUDIE MADE AT THE KENT AUBURN AND SEATTLEOREGON ST
SEWAGE TREATMENT PLANTSPLANT INDICATED THAT ALL THREE WERE

UNSATISFACTORY FROM THE STANDPOINT OF ADEQUATE DISINFECTION

OF THE EFFLUENT

C COMPOSITE SAMPLING SURVEYSSURVEY WERE MADE ON THE FIVE SEATTLE

SEWERSSEWER DISCHARGING ON THE WEST BANK OF THE DUWAMISH AND

SHOWED TOTAL POPULATION EQUIVALENT OF 13080

D TEN INDUSTRIESINDUSTRIE WITH COMBINED TOTAL OF 1935 EMPLOYEESEMPLOYEE
DISCHARGE RAW SEWAGE DIRECTLY TO THE RIVER

RESULTSRESULT OF DISSOLVED OXYGEN SAMPLESSAMPLE TAKEN THROUGHOUT THE SUMMER
AT THE 13 REGULAR SAMPLING STATIONSSTATION INDICATED SATISFACTORY CONDITIONSCONDITION DURING
THE 1955 LOW FLOW PERIOD HOWEVER THE DROP IN OXYGEN CONCENTRATION IN THE

ESTUARY DURING THE LOW FLOW MONTHSMONTH OF AUGUST AND SEPTEMBER INDICATED THAT
DURING EXTREME LOW FLOW YEARSYEAR CONCENTRATIONSCONCENTRATION IN THE ESTUARY COULD BECOME

CRITICAL

8 STUDIESSTUDIE CONDUCTED AT INDUSTRIESINDUSTRIE HAVING AN ORGANIC WASTE INDICATED
TOTAL OF 810 LBS OF BOD BIOCHEMICAL OXYGEN DEMAND PER DAY DISCHARGING

TO THE RIVER WHICH EQUALSEQUAL POPULATION EQUIVALENT OF H850

9E STUDIESSTUDIE MADE AT THE THREE SEWAGE TREATMENT PLANTSPLANT TO DETERMINE

EFFICIENCIESEFFICIENCIE IN REDUCTION OF BOD AND SUSPENDED SOLIDSSOLID SHOWED THAT THE AUBURN
AND OREGON ST PLANTSPLANT WERE NOT DISCHARGING SATISFACTORY EFFLUENTS THE

SURVEY AT THE KENT PLANT HOWEVER SHOWED EXCELLENT SOD AND SOLIDSSOLID REDUCTION

10 INDUSTRIAL WASTESWASTE CONTAINING TOXIC MATERIALSMATERIAL WERE IN GENERAL
ADEQUATELY TREATED OR DILUTED BEFORE DISCHARTO THE RIVER HOWEVER
CONCENTRATIONSCONCENTRATION OF TOXIC WASTESWASTE HAVE BEEN HIGH ENOUGH AT TIMESTIME TO BE LETHAL
TO FISH AN AUATIC LIFE SUCH HIGHLY TOXIC DISCHARGESDISCHARGE HAVE BEEN DUE TO

POOR MANAGEMENT PRACTICESPRACTICE WHICH ALLOW ACCIDENTAL OR CARELESSCARELES SPILLSSPILL AND

DUMPS

11 IHEN CONSTRUCTED THE EAGLE GORGE DAM IS SUPPOSED TO PROVIDE

ADEQUATE SUMMERTIME FLOWSFLOW FOR FISH PROPAGATION AND POLLUTION ABATEMENT

HOWEVER AN ANALYSISANALYSI OF PRESENT AND FUTURE USESUSE OF GREEN RIVER WATERSWATER
INDICATESINDICATE POTENTIAL FLOW DEFICIT IN THE LOWER RIVER DURING DRY YEARSYEAR
IF THE PRESENT PLAN OF RELEASE OF STORED WATERSWATER IS USED
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INTRODUCTION PURPOSE AND SCOPE OF THE SURVEY

THE EFFECTSEFFECT OF DOMESTIC SEWAGE INDUSTRIAL WASTESWASTE TEMPERATURESTEMPERATURE
AND MINIMUM FLOWSFLOW ON THE REENDWVAZNJSB RIVER HAVE BEEN OF PRIME CONCERN
TO FISHERIESFISHERIE MANAGEMENT POLLUTION AUTHORITIESAUTHORITIE AND HEALTH AGENCIESAGENCIE FOR
MANY YEARSYEAR SINCE THE GREEN RIVER IS EXTREMELY IMPORTANT AS SALMON AND
STEELBEAD PRODUCER THE DEPARTMENT OF FISHERIESFISHERIE AND THE DEPARTMENT OF GAME
ARE VITALLY INTERESTED IN THE PROMOTION AND CONTINUANCE OF SUCCESSFUL

SPAWNING RUNS THE DEPARTMENT OF HEALTH IS CONCERNED ABOUT THE BACTERIOLOG
ICAL QUALITY OF THE WATER TO BE UTILIZED FOR DOMESTIC SUPPLIESSUPPLIE IRRIGATION
AND OTHER USES PREVENTION AND CORRECTION OF POLLUTION PROBLEMSPROBLEM IN ORDER
THAT THE WATER QUALITY OF THE GREEN RIVER IS SATISFACTORY FOR THE ABOVE
WATER USESUSE IS THE RESPONSIBILITY OF THE POLLUTION CONTROL COMMISSION

MANY SURVEYSSURVEY OF VARIOUSVARIOU TYPESTYPE HAVE BEEN MADE ON THE RIVER IN PAST
YEARSYEAR BUT SINCE THE FACTORSFACTOR GOVERNING THE QUALITY OF THE WATER HAVE CHANGED
AND ARE CHANGING SO RAPIDLY THE NEED WAS APPARENT FOR AN UPTODATE SURVEY
TO CORRECTLY DETERMINE AND EVALUATE THE PRESENT CONDITIONSCONDITION OF WATER QUALITY
THE PROBLEMSPROBLEM OF AN ADEQUATE QUANTITY OF WATER TO MEET THE EXPANDING NEEDSNEED
OF DOMESTIC WATER SUPPLIESSUPPLIE IRRIGATION INDUSTRIAL USERSUSER AND FISHERIESFISHERIE WAS
ALSO INVESTIGATED AND EVALUATED

THE SURVEY WAS CONDUCTED DURING THE SUMMER AND FALL MONTHSMONTH OF

L95 BY THE SURVEY STAFF OF THE POLLUTION CONTROL COMMISSION WITH THE

FOLLOWING OBJECTIVESOBJECTIVE UNDER CONSIDERATION

1 TO DETERMINE THE DEGREE OF SEWAGE CONTAMINATION IN THE GREEN
RIVER RESULTING FROM DISCHARGE OF RAW AND TREATED SEWAGE

2 TO DETERMINE DISSOLVED OXYGEN CONDITIONSCONDITION IN THE RIVER AND TO
ESTABLISH RESPONSIBILITIESRESPONSIBILITIE FOR ANY OXYGEN DEFICITSDEFICIT WHICH MAY EXIST

3 TO DETERMINE THE DEGREE OF ANY TOXIC CONDITION WHICH MAY EXIST IN
THE RIVER AS RESULT OF DISCHARGE OF INDUSTRIAL WASTE OR WASTES

14 TO EVALUATE PRESENT AND FUTURE USESUSE OF GREEN RIVER WATERSWATER IN ORDER

TO RECOMMEND SAFE MINIMUM FLOWSFLOW NECESSARY TO SUSTAIN FISH LIFE
AND TO AFFORD ADEQUATE DILUTION OF TREATED DOMESTIC AND INDUSTRIAL
WASTES

THE AREA UNDER SURVEY COVERED THAT PORTION OF THE GREEN RIVER
FROM JUST ABOVE AUBURN DOWN TO AND INCLUDING THE TIDAL ESTUARY
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DESCRIPTION OP TEE SURVEY AREA

ORIGINATING IN THE CASCADE RANGE AT AN ELEVATION OF ABOUT 5000FEET THE GREEN RIVER FLOWSFLOW NORTH AND WEST ABOUT 60 MILESMILE TO THE JUNCTIONWITH THE BLACK RIVER BELAW THE JUNCTION IT IS KNOWN AS THE DUWAZNISH RIVER ANDFLOWSFLOW NORTH 12 MILESMILE AND ENTERSENTER ELLIOTT BAY AT SEATTLE IN ITS UPPER REACHESREACHETHE RIVER IS SWIFT AND TURBULENT AS IT FLOWSFLOW THROUGH TERRAIN CHARACTERIZEDBY SHARPLY INCISED VALLEYSVALLEY AND HIGH RIDGES AS IT EMERGESEMERGE FROM THE HILLSHILLAND ONTO THE FLOOD PLAIN JUST ABOVE AUBURN THE VELOCITY DECREASESDECREASE AND THEGREEN RIVER BECOMESBECOME RELATIVELY PLACID AS IT FLOWSFLOW THROUGH THE FERTILE AUBURNAND KENT VALLEYS

ORIGINALLY THE DUWAMJSH RIVER DRAINED AN AREA OF SOME 1600 SQUAREMILESMILE WHICH INCLUDED THE WHITE RIVER DRAINAGE BASIN IN 1906 AN EXTREMEFLOOD DIVERTED T1E WHITE INTO THE STUCK RIVER AND THENCE TO THE PUYALLUPTHEREBY REDUCING THE DRAINAGE AREA BY 870 SQUARE MILES THE DIVERSION WASMADE PERMANENT BY THE CONSTRUCTION OF CONCRETE DIVERSION DAM UPONCOMPLETION OF THE GOVERRMENT LOCKSLOCK AT BALLARD IN 1916 THE LEVEL OF LAKE
WASHINGTON WAS LOWERED AND THE BLACK RIVER NO LONGER FONED ITS OUTLETTHISTHI ACTION REDUCED THE SIZE OF THE DRAINAGE AREA STILL MORE ARID AT THEPRESENT TIME THE GREENTHDAMJSH RIVER DRAINSDRAIN BASIN OF 170 SQUARE MILES

THE LOWER DUWAMISH FLOWSFLOW THROUGH LAVI1Y INDUSTRIALIZED SECTIONOF SEATTLE AND ENTERSENTER ELLIOTT BAY VIA THE WT WATERWAY DURING HIGH WATERTHE EAST WATERWAY CARRIESCARRIE PART OF THE DISCHARGE APPROXINJATEIY FIVE MILESMILEOF THE LOWER JUWANDSH HAVE BEEN IMPROVED FOR NAVIGATIONAL PURPOSES

WATER USESUSE

WATER SIPESSIPE
THE CITY OF TACOMA DERIVESDERIVE ITS PRINCIPAL SOURCE OF DOMESTIC WATERSUPPLY FROM GREEN RIVER HEACWATERSHEACWATER APPROXIMATELY 230 SQUARE MILESMILE OF

DRAINAGE AREA ABOVE THE POINT OF DIVERSION SERVE AS THE WATERSHED WITH THECITY HAVING DISCRETIONAY POWERSPOWER WITHOUT OWNERSHIP OVER THISTHI AREA THEHEADWORKSHEADWORK AND INTAKE STRUCTURE ARE LOCATED THREE MILESMILE UPSTREAM FROM PALMERAND PACOMA PRESENTLY HAS AN EXISTING WATER RIGHT FOR 100 SECOND FEET THEPIPELINE FROM THE INTAKE STRUCTURE TO TACOMA PROPER HAS CAPACITY OF 80SECOND FEET CONSEQUENTLY THAT IS THE AMOIMT PRESENTLY BEING DIVERTED FORTHE CITYSCITY WATER USES

AN APPLICATION FOR AN ADDITIONAL 100 SECOND FEET HAS BEEN FILEDBY TACOMA TO MEET THEIR EANDING WATER NEEDS ANTICIPATED DIVERSIONSDIVERSION SUCHAS THESE CALL FOR CAREFUL WATER MANAGEMENT TO PROVIDE FOR ADEQUATE FLOWSFLOWTO SATISFY WATER NEEDSNEED FOR ALL INTERESTSINTEREST ESPECIALLY FISHERIES

IRRIGATION

AT THE PRESENT TIME TI WATER USERSUSER TAKE TOTAL OF 17 SECONDFEET FROM THE GREEN RIVER FOR IRRIGATION PURPOSES THE DEPARTMENT OFAGRICULTUXE ESTIMATESESTIMATE AN ADDTJONAL 96 SECOND FEET WILL ULTIMATELY BE NEEDEDFOR IRRIGABLE LAND IN PROXIMITY TO THE RIVER

14
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FISHERIESFISHERIE

THE GREEN RIVER AND ITS PRINCIPAL TRIBUTARIESTRIBUTARIE ARE EXTREMELY
INORTANTTO FISHERIESFISHERIE ECONOMY OF UGET SOUNDARJR THE STATE
B6E THE CONINERCIAL AND SPORTSSPORT FISHERY DEPEND ON RIVERSRIVER SUCH AS THE GREEN
DUWARNISH TO MAINTAIN ADEQUATE POPULATIONSPOPULATION OF SALMON AND THE GREEN IS
ESPECIALLY SIGNIFICANT IN THE PRODUCTION OF CHINOOK SILVER AND CHUM SALMON
AND STEELHEAD SINCE THE DIVERSION OF THE WHLTE RIVER IN 19D6 TPINK
SALMON HAVE DECLINED IN NUMBERSNUMBER UNTIL THEY ARE NOW CONSIDERED NEGLIGIBLE3EIAR AS THI MERCI4 SIGNIFICANCE IS CONCERNED E 7L III

C17 R
IN GENERAL THE SALMON SPAWNING GROUNDSGROUND LIE IN THE MAIN RIVER

BETWEEN AUBURN AND NEWAUKUM CREEK AND IN THREE OF THE TRIBUTARY STREAMSSTREAM
NAMELY OJJJQIEK BURNSBURN CREEK AND NEWAUKUIN CREEK NATURAL SPAWNING IS
AUGMENTED BY THE LARJE 5TAITCHERY MAINTAINEDTHN SOOSSOO CREEK FOR THE
ARTIFICIAL PROPAGATION OF SILVER AND CHINOOK SALMON THE MAGNITUDE OF THE
HATCHERY OPERATION CAN BE SEEN FROM THE FOLLOWING EGGTAKE STATISTICSSTATISTIC

EGGTAKE EGGTAKE
YEAR CHINOOKSCHINOOK SILVERSSILVER

VO
L92 7628T30 5L76L2

19S3 LO76930 T4I62588

OF THE TOTAL NUMBER OF ADULT SPAWNERSSPAWNER ANESJMATED I6 OL
CHINOOKSCHINOOK AND 33 OF SILVERSSILVER RETURN TO SOOSSOO CREEK THE REST OF THE

OTHER TRIBUTARIES

CONIRIERCIAL FISHERIESFISHERIE IT IS DIFFICULT TO ACCURATELY EVALUATE THE
ANNUAL CONMIERCJAL VALUE OF SALMON PRODUCED BY THE GREENDUWAXNISH RIVER
BECAUSE THE CATCH IS DISTRIBUTED OVER SUCH WIDE AREA IN PUGET SOUND AND
COASTAL WATERS HOWEVER BY TAGGING EXPERIMENTSEXPERIMENT FISH ESCAPEMENT COUNTSCOUNT
OBSERVATION STUDIESSTUDIE ETC REASONABLY VALID VALUE CAN BE ESTIMATED THE
STATE FISHERIESFISHERIE DEPARTMENT MADE SUCH AN EVALUATION STUDY IN L9L6 AND SET
THE ANNUAL VALUE OF THE GREEN RIVER SALMON ATJYI OO THISTHI FIGURE WAS
BASED ON L9I6 PRICESPRICE AND WOULD HE CONSIDERABLY HIGH BASED ON PRESENT
DAY MARKET VALUES

ISC
ORT FISHERIESFISHERIE LARGE SALMON SPORTSSPORT FISHERY EXISTSEXIST IN ELLIOTT

BAY ALMOST ALL OF WHICH IS ATTRIBUTED TO SALMON ORIGINATING IN THE GREEN
RIVER IT IS DIFFICULT TO EVALUATE SPORTSSPORT FISHERY ON MONETARY BASISBASI
VARIOUSVARIOU AGENCIESAGENCIE USE VARIOUSVARIOU METHODS THE STATE DEPARTMENT OF FISHERIESFISHERIE
PLACESPLACE AN ANNUAL VALUE OF 32HQ0QON THE ELLIOTT BAY SPORTSSPORT FISHERY ON
THE BASISBASI OF 100 PER POUN IS CAUGHT THISTHI VALUE HAS PROVED QUITE
VALID WHEN ALL THE COSTSCOST ARE NO UTED INCLUDING BOAT AND MOTOR RENTALSRENTAL
BAIT AND GEAR COSTSCOST TRANSPORTATON ETC

POVL 41
STEETHEAD FISHING IN THE STATE OF WASHINGTON HAS ACCELERATED

TREMENDOUSLY IN RECENT YEARS IN L9LL ACCORDING TO STATE DEPARTMENT OF
GANE STATISTICSSTATISTIC TOTAL OF 78L0 FISHERMEN CAUGHT 1729 STEELHEAD IN THE
L9T5 SEASON 11 101 STEELHEAD WERE CAUGHT IN 62166 MAN DAYSDAY OF FISHING600 PER IN ING IS ACCEPTED AS AN AVERAGE EXPENDITURE SO THE

DEPARTMENT PLACESPLACE VALUE OF 372996 ON THE STEELHEAD FISHERY
FOR THE T5 SEASON
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FROM THE ABOVE EVALUATIONSEVALUATION IT APPEARSAPPEAR THAT THE GREEN RIVER
FISHERY IS WORTH WELL OVER LOOO3OOO ANNUALLY THE CONTINUANCE OF SUCH

PROFITABLE FISHERY DEPEND THRGE EXTENT ON THE MAINTENANCE OF
SATISFACTORY CHEMICAL AND PIRSI AL CONDITIONSCONDITION IN THE WATERSWATER OF THE GREEN
RIVER

SOURCESSOURCE OF DOMESTIC SEWAGE

ALTHOUGH THE GREEN RIVER IS NOT USED TO ANY APPRECIABLE EXTENT
FOR SWIMMING AND BATHING PURPOSESPURPOSE THE EXTENSIVE SPORT FISHERY ON THE UPPER
RIVER AND LOGRAFTING AND BOATING ON THE LOWER RIVER NECESSITATE GOOD
BACTERIOLOGICAL WATER QUALITY TREATMENT OF DOMESTIC SEWAGE WITH ADEQUATE
DISINFECTION OF THE EFFLUENT IS NECESSARY NOT ONLY TO MAINTAIN SATISFACTORY
BACTERIOLOGICAL QUALITY BUT ALSO TO REDUCE THE OXYGEN DEMAND OF SEWAGE WASTES
THE DISSOLVED OXYGEN CONCENTRATIONSCONCENTRATION IN THE LOWER DUWAINISH ARE DOWN TO THE
MINIMUM DEEMED ADVISABLE FOR SATISFACTORY AQUATIC LIFE CONDITIONSCONDITION ESPECIALLY
DURING SUMMERTIME LOW FLOW CONDITIONS THE MINIMUM OXYGEN CONDITIONSCONDITION PREVAIL
IN THE LOWER END OF THE DUWAANISH AND ARE LARGELY DUE TO THE DISCHARGE OF RAW
SEWAGE FROM SEATTLESSEATTLE NUMEROUSNUMEROU SEWER OUTFALLSOUTFALL AND TO DISCHARGE OF INDUSTRIAL
WASTE WATERSWATER

SEWAGE TREATMENT PLANTSPLANT

AUBURN POPULATION 72O ORIGINALLY SEWAGE FROM THE CITYOF AUBURN WASEATED BY SEPTIC TANK PLUSPLU CHLORINATION OF THE EFFLUENT
THE INADEQUACY OF THE TREATMENT FACILITIESFACILITIE WAS PARTIALLY OVERCOME BY THE
ADDITIONAL CONSTRUCTION OF HEADWORKSHEADWORK CLARIFIERCONTACT CHAMBER AND SLUDGE
DIGESTER

KENT POPULATION 3675 UNTIL EARLY IN 1955 THE CITY OF
KENT DISCHARGED ITS COMBINED SEWAGE DIRECTLY TO THE GREEN RIVER VIA AN
OBSOLETE INEFFECTIVE SEPTIC TANK UPON COMPLETION OF THE NEW SEWAGE
TREATMENT PLANT ALL SEWAGE BOTH INDUSTRIAL AND DOMESTIC NOW RECEIVESRECEIVE
INTERMEDIATE TREATMENT BEFORE DISCHARGE TO THE RIVER THISTHI NEW PLANT IS
ESPECIALLY BENEFICIAL TO THE RIVER BECAUSE OF THE REDUCTION IN THE HEA
ORGANIC LOAD FORMERLY CONTRIBUTED BY THE NUMEROUSNUMEROU FOOD PROCESSING PLANTSPLANT
LOCATED IN KENT

SEATTLE OREGON STREET THE CITY OF SEATTLE MAINTAINSMAINTAIN
PRIMARY SEWAGE TREATMENT PLANT AT THE FOOT OF WEST OREGON STREET ON THE

EAST BANK OF THE DUWAMISH THISTHI PLANT CONSTRUCTED IN 1938 TREATSTREAT SEWAGEFROM SOUTH LAKE WASHINGTON AND PART OF THE DUWAMISH VALLEY PLANNED
ORIGINALLY FOR CONTRIBUTING POPULATION OF 32000 THE PLANT IS NOW OPERAT
ING IN EXCESSEXCES OF ITS DESIGNED LOADING

SEATTLE SEWER OUTFAFLE

FROM THE HIGHWAY 99 BRIDGE NORTH TO THE RIVER MOUTH THE DUWAINISH
RECEIVESRECEIVE THE DISCHARGE FROM NUMEROUSNUMEROU SEWER OUTF AILSAIL AND OVERFLOW STRUCTURESSTRUCTURE
FROM THE SEATTLE SEWER SYSTEM AN ESTIMATED POPULATION OF 95000 IS PRESENT
LY SERVED BY SEWERSSEWER DISCHARGING TO THE DUWAMISH THE ESTIMATED FUTURE POPULATION FOR THE SAME AREA IS 192000 THE LOCATIONSLOCATION THE SEWERSSEWER AND L
OVERFLOWSOVERFLOW ARE SHOWN IN FIGURE 1 SEATTLE SEWERSSEWER HAVE BEEN DESIGNED LARGELY
TO CARRY BOTH STORM WATER AND SANITARY SEWAGE FACTOR WHICH NOW COMPLICATESCOMPLICATE
THE SEWAGE TREATMENT PROBLEM

6
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SOURCESSOURCE OF INDUSTRIAL WASTESWASTE

NUMEROUSNUMEROU INDUSTRIESINDUSTRIE LOCATED FROM ABOVE AUBURN DOWN TO THE RIVER

MOUTH DISCHARGE THEIR WASTESWASTE DIRECTLY TO THE GREENIWAMIAH RIVER MANY

MORE WITHIN THE CORPORATE LIMITI OF THE CITY OF SEATTLE ARE SERVED BY THE

MUNICIPAL SEWER SYSTEM WHICH IN MANY INSTANCESINSTANCE DISCHARGESDISCHARGE TO THE DUWAMISH
WITHOUT TREATMENT FOLLOWING IS LIST OF THE PRINCIPAL INDUSTRIESINDUSTRIE WHICH

DISCHARGE DIRECTLY TO THE RIVER MOST OF THESE INDUSTRIESINDUSTRIE HAVE INITIATED

RECOVERY OR TREATMENT PROJECTSPROJECT AS WILL BE DISCUSSED IN DETAIL LATER IN THE

REPORT

TABLE

LOCATION TYPE OF WASTE AND SPECIFIC
ITEMSITEM IN EFFLUENT

AUBURN PACKING CO
MILLER PACKING CO
SEATTLE RENDERING CO
GREEN RIVER CHEESE CO
BOEING AIRPLANE CO
NATTL FRUIT CANNING CO
PANKRATZ LUMBER CO
BETHLEHEM STEEL CORP
NATL STEEL CONST CO
KENWORTH MOTOR TRUCK CORP
RHEERN MFG CO

AMERICAN WINE GROWERSGROWER
PACIFIC RENDERING CO
NORTHWEST COOPERAGE CO

BARREL CO
CITY PACKING CO
REICHHOLD CHEMICAL CO

WESTERN OGEN INC
TODD SHIPYARDSSHIPYARD CORP
PUGET SOUND BRIDGE AND

DREDGING CO
AMERICANMARIETTA CO

FISHER FLOURING MILLSMILL CO
WEST COAST WOOD PRESERVING WEST WATERWAY

ON ANY

STANDARDSSTANDARD OF WATER QUALITY

WASH WATER ETC

CYANIDESCYANIDE CHROMATESCHROMATE

WASH WATER ETC

CAUSTIC WASH WATER

ACID WASH WATER

DILUTED CAUSTIC WASH

NEUTRALIZED PICKLING

WASH WATER

WASH WATER ETC

CAUSTIC WASH RINSE

CAUSTIC WASH RINSE

WASH WATER ETC

PHENOL PENTACHIORO

PHENOL

LIME SOME ACETYLENE

ACCIDENTAL OIL SPILLSSPILL
ACCIDENTAL OIL SPILLSSPILL

WASTESWASTE DISCHARGED TO THE GREENDUWAMISH AFFECT THE RIVER IN

ESSENTIALLY THREE WAYSA 1 BACTERIOLOGICAL CONTAMINATION 2 REDUCTION

IN DISSOLVED OOJGEN CONCENTRATIONS 3 INTRODUCTION OF TOXICANTS FOLLOW

ING IS BRIEF DISCUSSION OF THESE THREE FACTORSFACTOR AS THEY AFFECT WATER QUALITY

NDUSNDU TRY

ORGANIC WASH WATER ETC

ORGANIC WASH WATER ETC

ORGANIC WASH WATER ETC

AUBURN

RENTON

RENTON
TUKWILA

EAST SIDE RIVER
FT

11

IL

II

FT

ORGANIC

TOXIC

ORGANIC

ORGANIC WOOD WASTESWASTE
TOXIC

TOXIC

TOXIC
II TOXIC

LIQUOR

ORGANIC

ORGANIC

TOXIC

TOXIC

ORGANIC

TOXIC

FT

FT

WEST SIDE RIVER
IT

IT

HARBOR ISLAND
II

II

IT

TOXIC

TOXIC

TOXIC

TOXIC PHENOLSPHENOL FORMALDEHYDE

ORGANIC

TOXIC

ETC
WASH WATER

SODIUM ARSENATE
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BACTERIOLOGICAL CONTAMINATION

TO DETERMINE THE BACTERIOLOGICAL QUALITY OF THE GREEN RIVER TWO

STEPSSTEP WERE NECESSARY FIRST SANITARY SURVEY TO DETERMINE THE SOURCESSOURCE OF

SEWAGE DISCHARGE AND SECOND BACTERIOLOGICAL SURVEY TO DETERMINE THE

DEGREE OF CONTAMINATION

BACTERIOLOGICAL SURVEYSSURVEY INVOLVE THE DETECTION AND DETERMINATION
OF THE NUMBER OF ORGANISMSORGANISM OF THE COLIFORM COMMONLY KNOWN AS P CCLI OR

COLON BACILLUS THESE COLIFORM ORGANISMSORGANISM ARE NORMAL INHABITANTSINHABITANT OF THE

INTESTINAL TRACT OF MAN AND ARE EXCRETED IN LARGE NUMBERS THEY ARE NOT
IN THEMSELVESTHEMSELVE DISEASE PRODUCING THEIR PRESENCE IN WATER KNOWN TO BE

POLLUTED BY HUMAN SEWAGE IS INDICATIVE OF THE POSSIBLE PRESENCE OF THE LESSLES
DETECTED DISEASE ORGANISMSORGANISM SUCH AS THOSE THAT CAUSE TYPHOID FEVER AMOEBIC

DYSENTERY AND BACILLARY DYSENTERY

THE BACTERIOLOGICAL TEST FOR COLIFORM ORGANISMSORGANISM INVOLVESINVOLVE NOT ONLY
THE DETECTION OF THE ORGANISM IN SAMPLE OF THE WATER BUT THE NUMBER OF

ORGANISMSORGANISM PRESENT RESULTSRESULT OF SUCH TESTSTEST ARE REPORTED AS THE MOST PROBABLE
NUMBER OF COLIFORM ORGANISMSORGANISM PER 100 MILLILITERSMILLILITER OF THE WATER TESTED

ABBREVIATED AS 4PN 100 MILLILITERSMILLILITER OF WATER IS APPROXIMATELY FLUID

OUNCESOUNCE OR ABOUT HALF CUP THUSTHU WHEN THE MPN OF SAMPLE OF WATER IS

GIVEN AS 21O IT WOULD MEAN THAT 100 ML OR ONE HALF CUP OF THAT WATER SAMPLE
WOULD CONTAIN 2I0 COLIFORIN ORGANISMS

IN ESTABLISHING STANDARD OR OBJECTIVE OF BACTERIOLOGICAL WATER
QUALITY THE USE OR USESUSE TO WHICH THE WATERWAY IN QUESTION WILL BE PUT
SERVESSERVE AS THE CRITERIA IN THE CASE OF THE GREENDUWAMJSH RIVER SPORT

FISHING LOGRAFTING AND BOATING ARE THE PRINCIPAL MEANSMEAN BY WHICH BODILY
CONTACT CAN BE MADE WITH THE WATERSWATER OF THE RIVER

THE OBJECTIVE GENERALLY ACCEPTED BY THE STATESSTATE OF THE PACIFIC

NORTHWEST IS AS FOLLOWSFOLLOW

SPORT FISHING AND BOATING COMMERCIAL FISHING LOG RAFTING AND

SORTING THE MOST PROBABLE NUMBER OF COLIFORIN BACTERIA WHEN
ASSOCIATED BY MEANSMEAN OF SANITARY SURVEY WITH DOMESTIC SEWAGE
FSHOULD AVERAGE LESSLES THAN 1000 PER 100 ML IN REPRESENTATIVE
NUMBER OF SAMPLESSAMPLE AND SHOULD NOT EXCEED THISTHI NUMBER IN MORE

THAN 20 PERCENT OF THE SAMPLESSAMPLE EXAMINED

DISSOLVED OXYGEN

ONE OF THE MOST IMPORTANT CHARACTERISTICSCHARACTERISTIC OF BODY OF WATER IS

ITS DISSOLVED OXYGEN CONCENTRATIONSCONCENTRATION D0 WHICH IS USUALLY EXPRESSED IN
TERMSTERM OF PARTSPART PER MILLION PPM IN OTHER VCORDSVCORD IF DO CONCENTRATION

GIVEN AS PPM IT MOANSMOAN THAT OF MILLION PARTSPART OF WATER PARTSPART ARE MADE

UP OF OXYGEN LATER DOESDOE NOT READILY ABSORB OXYGEN CONSEQUENTLY CONCENTRA
TIONSTION IN EXCESSEXCES OF 10 TO 11 PPM ARE SELDOM FOUND EVEN IN CLEAR COLD
UNPOLLUTED WATER

ACCORDING TO STANDARDSSTANDARD IN GENERAL ACCEPTANCE BY FISHERIESFISHERIE INTERESTSINTEREST
AND POLLUTION CONTROL AUTHORITIESAUTHORITIE MINIMUM OF PPM DO IS ESSENTIAL TO

MAINTAIN FISH AND OTHER AQUATIC 1IFET TRUE THAT FISH CAN SURVIVE IN

WATER CONTAINING AS LITTLE AS PPM BUT FISH ESPECIALLY SALMON CANNOT
THRIVE AND MAINTAIN PROPER GROWTH RATESRATE IMMUNITY TO DISEASE ETC AT THOSE

CONCENTRATIONS THEREFORE WHEN DO VALUESVALUE FOR BODY OF WATER DESCEND TO
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PPM OR LOWER CONDITIONSCONDITION ARE CONSIDERED TO BE REACHING THE CRITICAL
STAGE

BIOCHEMICAL OXYGEN DEMAND

ONE OF THE COMMON TESTSTEST USED IN MAKING POLLUTION SURVEYSSURVEY IS
BIOCHEMICAL OXYGEN DEMAND BOD ALL ORGANIC WASTESWASTE AND MANY CHEMICAL
WASTESWASTE EXERT DEMAND FOR OXYGEN WHEN THEY ARE DISCHARGED TO WATERWAY
BACTERIA AND OTHER SMALL ORGANISMSORGANISM USE ORGANIC MATTER IN WASTESWASTE FOR FOOD
AND IN THEIR LIFE PROCESSESPROCESSE COMBINE THISTHI MATERIAL WITH THE OXYGEN IN THE
WATER IN THE CASE OF CHEMICAL WASTESWASTE THERE MAY BE DIRECT CHEMICAL
AFFINITY OF THE WASTE FOR OXYGEN HOWEVER THE END RESULT IS THE SAME
AVAILABLE OXYGEN IS REMOVED FROM THE WATER IT FOLLOWSFOLLOW THEN THAT IF
WASTE OR WASTESWASTE HAVE SUFFICIENT DEMAND FOR OXYGEN BOD THE DO
CONCENTRATIONSCONCENTRATION COULD BE LOWERED TO THE POINT WHERE CRITICAL CONDITIONSCONDITION FOR
FISH AND AQUATIC LIFE COULD EXIST

BOD IS EXPRESSED IN TERMSTERM OF PARTSPART
BOD OF WASTE IS 100 PPM IT MEANSMEAN THAT ONE

WOULD REQUIRE 100 PARTSPART OF OXYGEN TO SATISFY
OF ANY WASTE CAN BE DETERMINED BY LABORATORY

PER MILLIONSMILLION THAT IS IF

MILLION PARTSPART OF THAT WASTE
ITS OXYGEN DEMAND THE BOD

PROCEDURE

11

IF THE QUANTITY OF WASTE FROM AN INDUSTRY OR MUNICIPALITY IS
KNOWN THE BOD CAN THEN BE EXPRESSED AS POUNDSPOUND PER DAY SINCE PPM IS
EQUAL TO 831I POUNDSPOUND PER MILLION GALLONS IN EVALUATING THE WASTE FROM
ANY INDUSTRY THE VOLUME IS ESPECIALLY IMPORTANT IN THAT WEAK WATE WITH
LARGE VOLUME MAY BE AS DETRIMENTAL AS STRONG WASTE WITH LESSLES VOLUME

TOXICANTSTOXICANT

SEVERAL INDUSTRIESINDUSTRIE LOCATED ON THE LOWER DUWAMISH DISCHARGE WASTESWASTE
WITH TOXIC PROPERTIES SEE TABLE 1 IN GENERAL THE CONCENTRATION OF
THE TOXIC ELEMENT IN THE WASTE IS THE IMPORTANT FACTOR IN DETERMINING HOW
CRITICAL THAT WASTE WILL BE WHEN IT IS INTRODUCED INTO WATERWAY FISH
AND OTHER AQUATIC ORGANISMSORGANISM HAVE TOLERANCE LEVEL FOR ESSENTIALLY ALL KNOWN
TOXIC ELEMENTS IF THE CONCENTRATION OF THE TOXJCANT IS BELOW THAT
TOLERANCE LIMIT FISH CAN SURVIVE WITHOUT APPRECIABLE MORTALITIESMORTALITIE IN THE
CASE OF THE DUWAMISH INDUSTRIESINDUSTRIE ESSENTIALLY ALL OF THEM DISCHARGE WASTESWASTE
WITH CONCENTRATIONSCONCENTRATION OF TOXICANTSTOXICANT BELOW THESE LIMITS THE EXCEPTION OCCURSOCCUR
WHEN THERE ARE ACCIDENTAL OR CARELESSCARELES SPILLSSPILL AND DUMPSDUMP WITHIN THE INDUSTRY
WHEN SUCH S1UG REACHESREACHE THE WATERWAY AN AREA OF HIGH TOXICITY MAY RESULT
UNTIL ADEQUATE DILUTION TAKESTAKE PLACE STANDARDSSTANDARD FOR CONCENTRATION OF
TOXICANTSTOXICANT ARE ESTABLISHED WELL BELOW THE TOXICITY THRESHOLD TO PROVIDE
SAFETY FACTOR AND TO AVOID EFFECTSEFFECT WHICH MAY WEAKEN THE FISH
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RESULTSRESULT OF BACTERIOLOGICAL STUDIESSTUDIE

THIRTEEN REGULAR SAMPLING STATIONSSTATION WERE ESTABLISHED COVERING

THE RIVER FROM ABOVE AUBURN DOWN TO THE EAST AND WEST WATERWAYS SEE
FIGURE 1 TOTAL OF J1 SAMPLESSAMPLE WERE COLLECTED AT EACH STATION COVERING

PERIOD OF TIME FROM JUNE 23 TO OCTOBER 11 19
THE FOLLOWING TABLE SHOWSSHOW UIXTW MINIMUM AND AVEAGE IPNSIPN FOR THE

THIRTEEN STATIONS FIGURE INDICATESINDICATE TNE SAME DATA IN GRAPHIC FORM
COMPARING THE AVERAGE MPNSMPN OF THE THIRTEEN STATIONSSTATION WITH THE PREVIOUSLY
MENTIONED WATER QUALITY OBJECTIVE OF 1000 FOR PURPOSESPURPOSE SUCH AS SPORT AND

COMMERCIAL FISHING AND LOG RAFTING AND SORTING

TABLE
SUMI1ARY OF BKCTERIOLOGICAL DATA

STATION NO LOCATION

MAX LAIN AVE

MAPLE VALLEY BRIDGE AUBURN 2100 23 296

PORTER BRIDGE AUBURN 2LIOO 60 517

BRIDGE BETWEEN AUBURN KENT 69000 60 57714

14 BRIDGE ABOVE KENT STP OUTFALL 214000 130 5934
OTBRIERI BRIDGE 2L00O 60 8761
ORIFLIA BRIDGE 214000 60 71714

TUKWILA BRIDGE 214000 230 88914

FOSTER BRIDGE 69000 230 16962
HIGHWAY 541 BRIDGE 214000 230 10010

10 16TH AVE BRIDGE SEATTLE 69000 620 15281
11 W MICHIGAN ST BRIDGE SEATTLE 69000 230 1H87L
12 SPOKANE ST EAST WATERWAY 130000 21400 36321
13 SPOKANE ST WEST WATERWAY 130000 21400 221443

STATIONSSTATION AND SERVED AS CONTROL STATIONSSTATION AND RESULTSRESULT INDICATE

THAT THE BACTERIOLOGICAL WATER QUALITY IS FAIRLY GOOD AS THE RIVER EMERGESEMERGE
FROM THE HILLSHILL AND ONTO THE FLOOD PLAIN ABOVE AUBURN THE INFLUENCE OF THE

EFFLUENT FROM THE AUBURN TREATMENT PLANT CAN BE SEEN IN THE RESULTSRESULT FOR

STATION 3 THE AVERAGE MPN HERE IS ALMOST SIX TIMESTIME THE RECOMMENDED OBJECTIVE

FOR SPORT FISHING

BELOW KENT THE AVERAGE MPN RISESRISE AGAIN AND REMAINSREMAIN FAIRLY CONSTANT

DOWN TO THE FOSTER BRIDGE LOCAL CONTAMINATION AT THISTHI POINT FROM DOMESTIC

SEWAGE AND PACKING PLANT WASTESWASTE RAISESRAISE THE AVERAGE COLIFORM COUNT TO ALMOST

17000 THE DROP IN AVERAGESAVERAGE TO 10000 AT THE SLA BRIDGE IS FOLLOWED BY AN

INCREASE TO AN ULTIMATE VALUE OF OVER 36000 AS THE DUWAMISH ENTERSENTER ELLIOTT

BAY IN SPITE OF THE ADDED DILUTION DUE TO TIDAL ACTION IN THISTHI AREA THE

INFLUENCE OF RAW SEWAGE FROM THE NUMEROUSNUMEROU SEATTLE SEWERSSEWER IS CLEARLY SEEN

10
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PREVIOUSPREVIOU SURVEYSSURVEY

TO EVALUATE CHANGESCHANGE THAT MAY HAVE OCCURRED OVER PERIOD OF

YEARSYEAR THE 1955 DATA WAS COMPARED TH DATA COLLECTED AT SIMILAR STATIONSSTATION
ON PREVIOUSPREVIOU SURVEYS IN TABLE ARE LISTED THE 1955 AVERAGESAVERAGE AVERAGESAVERAGE
FOR 19149 SURVEY CONDUCTED BY THE POLLUTION CONTROL COMMISSION AND AVERAGESAVERAGE
FOR SURVEY CONDUCTED BY THE SEATTLE ENGINEERING DEPARTMENT SAMPLESSAMPLE
AVERAGED FOR EACH MONTH FROM NOVEMBER 19148 TO APRIL 1950

TABLE

OIPARISON OF BACTERIOLOGICAL DATA

STATION

7147 517
14 787 59314
7 671400 88914

21600 10010
10 7300 12671 15281
11 11855 1148714
12 7000 36321
13 120914 114921 2214I3

BY COMPARISON IT APPEARSAPPEAR THAT BACTERIOLOGICAL CONDITIONSCONDITION ARE NOW
WORSE BELOW AUBURN CONSIDERABLY BETTER BELOW KENT TO THE HIGHWAY 99 BRIDGE
AND APPRECIABLY WORSE IN THE LOWER THIWAMISH THE IMPROVEMENT BELOW KENT
CAN BE ATTRIBUTED TO THE NEW KENT SEWAGE TREATMENT PLANT THE RISE IN MPNSMPN
IN THE LOWER FLIWAWISH IS PRESUMABLY DUE TO THE INCREASE IN THE AMOUNT OF

SEWAGE DISCHARGED BY SEATTLE SEWERSSEWER AND TO THE INCREASED AMOUNTSAMOUNT OF DOMESTIC

SEWAGE FROM INDUSTRIES

SEWAGE TREATMENT PLANTSPLANT

AS PART OF THE REGULAR PROGRAM OF OPERATIONAL CHECKSCHECK ON SEWAGE
TREATMENT PLANTSPLANT EFFICIENCY STUDIESSTUDIE ARE CONDUCTED TO DETERMINE THE

EFFICIENCY OF BOD AND SOLIDSSOLID REDUCTION AND REDUCTION IN THE NUMBERSNUMBER OF
COLIFORM ORGANISMS TWO SUCH STUDIESSTUDIE WERE MADE ON THE AUBURN SEWAGE TREAT
MENT PLANT ONE ON DECEMBER 28 19514 AND AGAIN ON AUGUST 25 1955 RESULTSRESULT
WERE AS FOLLOWSFOLLOW

STP REDUCTION IN AVERAGE MPN
FLOW COLIFORM ORGANISMSORGANISM OF EFFLUENT

12285L 802000 893 1165000
82555 608000 997 514IOO

11

CITY OF SEATTLE

1914850
PCC

19149

P C C
1955
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SIMILAR STUDY CONDUCTED AT THE KENT SEWAGE TREATMENT PLANT
ON AUGUST 18 1955 INDICATED THE FOLLOWINGSFOLLOWING

STP FLOW REDUCTION IN AVERAGE L1PN

GALSDAY COLIFORM ORGANISMSORGANISM OF EFFLUENT

2300000 987 3316O0

ON SEPTEMBER 1955 AN EFFICIENCY STUDY WAS MADE ON THE OREGON
STREET SEWAGE TREATMENT PLANT OPERATED BY THE CITY OF SEATTLE RESULTSRESULT
WERE AS FOL1OWSFOL1OW

STF FLOW REDUCTION IN AVERAGE 1PN

GALSDAY COLIFORM ORGANISMSORGANISM OF EFFLUENT

138O0OO 909 2115000

JUDGING FROM THE PERCENT REDUCTION AND THE AVERAGE MPN OF THE

EFFLUENTSEFFLUENT IT IS APPARENT THAT ALL THREE OF THE PLANTSPLANT ARE UNSATISFACTORY
FROM THE STANDPOINT OF ADEQUATE CHLORINATION DISINFECTION OF THE EFFLUENT

DOMESTIC SEWAGE FROM INDUSTRIESINDUSTRIE

IN ADDITION TO INDUSTRIAL WASTE WATERSWATER MANY INDUSTRIESINDUSTRIE DISCHARGE
DOMESTIC SEWAGE DIRECTLY TO THE WATERWAY IN THE CASE OF THE LARGER
INDUSTRIESINDUSTRIE WITH CONSIDERABLE NUMBER OF EMPLOYEESEMPLOYEE THE DOMESTIC SEWAGE
DISCHARGE CAN BE OF APPRECIABLE VOLUME AND QUITE SIGNIFICANT IN EVALUATING
THE TOTAL WASTE LOAD CONTRIBUTED TO ANY WATERWAY FOLLOWING IS LIST OF

INDUSTRIESINDUSTRIE THAT ARE LOCATED IN PROXIMITY TO THE GREENDUWATHSH AND DISCHARGE
THEIR DOMESTIC SEWAGE DIRECTLY TO THE RIVERSRIVER

TABLE

INDUSTRY NUMBER OF EMPLOYEESEMPLOYEE LOCATION

GREEN RIVER CHEESE CO TUKWILA
NATIONAL STEEL CONSTRUCTION CO 200 EAST SIDE DUWARNISH

U S PLYWOOD LUMBER DIV 125

SUPERIOR PORTLAND CEMENT 80

PACIFIC RENDERING CO
NORTHWEST 000PERAGE 25 WEST SIDE DUWAMISH

CITY PACKING CO 145

TODD SHIPYARDSSHIPYARD 500 HARBOR ISLAND
PUGET SOUND BRIDGE DREDGING CO 500

FISHER FLOURING MILLSMILL LI50 FT

1935
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MOST OF THE INDUSTRIESINDUSTRIE LISTED ABOVE DISCHARGE TO THE DUWAMISH
BECAUSE MUNICIPAL SEWERSSEWER HAVE NOT BEEN PROVIDED HCXWEVER TREATMENT OF
DOMESTIC SEWAGE BY ADEQUATE SEPTIC TANK FACILITIESFACILITIE FOLLOWED BY CHLORINA
TION WOULD PROVIDE SATISFACTORY EFFLUENT UNTIL THE CITY PROVIDESPROVIDE SEWERSSEWER
AND TREATMENT

629 112 110
75 N14 111
713 103 98

IOI4
89 99 96
8I 97 91
8214 99 91
831 96 8997 93 86
9114 103 95
928 103 96
IO 10910
1011 1114 112

RESULTSRESULT OF DIOLVED OXYGEN STUDIESSTUDIE

10

10

96

96
91
914

89
83
96
914

103
11

FROM THE DATA PRESENTED IN THE ABOVE TABLE IT IS APPARENT THAT

OXYGEN CONDITIONSCONDITION WERE IN GENERAL SATISFACTORY DURING THE LOW FLOW PERIOD
IN 1955 ON ONLY TWO OCCASIONSOCCASION DID THE D0 CONCENTRATIONSCONCENTRATION DROP BELOW PPM
AUGUST 31 AT STATION 12 AND SEPTEMBER 114 AT STATION 11 HOWEVER 1955

WAS YEAR OF LOWER WATER TEMPERATURESTEMPERATURE AND HIGHER MINIMUM FLOWSFLOW THAN NORMALLY
CAN BE EXPECTED THE GRAPHICAL PRESENTATION OF DISCHARGE OF THE GREEN
RIVER FIGURE INDICATESINDICATE THAT FOR ONLY SHORT TIME IN SEPTEMBER DID THE
FLOW DROP BELOW 250 CFS AUBURN GAGING STATION

IN 1953 HOWEVER FLOWSFLOW BELOW 200 SECOND FEET EXISTED FOR 214

CONSECUTIVE DAYSDAY AT AUBURN AND IN 1952 FOR PERIOD OF 125 CONTINUOUSCONTINUOU DAYS
DURING THAT LOW FLOW PERIOD IN 1952 THERE WAS 23DAY PERIOD WITH FLOWSFLOW
BELOW 100 SECOND FEET IN 1951 SIMILAR CONDITION EXISTED WITH THE FLOW
BELOW 200 SECOND FEET FOR PERIOD OF 71 CONSECUTIVE DAYS

DISSOLVED OXYGEN SAMPLESSAMPLE WERE COLLECTED AT THE SAME TIME AND AT
THE SAME STATIONSSTATION AS THE BACTERIOLOGICAL SAMPLES LISTED BELOW IN TABLE
ARE THE DATESDATE AND DO VALUESVALUE FOR EACH OF THE 114 SAMPLESSAMPLE COLLECTED AT
THE 13 STATIONS STATION LOCATIONSLOCATION ARE LISTED IN TABLE AND DEPICTED IN

FIGURE 1

TABLESTABLE
SUMMARY OF DISSOLVED OXYGEN DKTA

DATE

STATINI

14

623 112 110 1014 109 109
106 1014

1014 103
95 89
86 88
91 86
86 81
86 83
89 77
76 76
89 85
90 90
98 97

109 108

10 LL13
106 105 1014 106 1014 102 96
IO14 103 103 102 10 99 93 95
103 103 102 101 99 96 79 91
92 91 89 89 9 88 82 814

87 8 83 83 79 80 72 7
86 83 81 81 75 714 67 69
80 81 78 76 70 68 53 68
82 82 83 714V 75 75 71 69
76 Y 75 62 61 149 66
77 7 6 6561 66 59 60
85 82 78 75 60 148 65 61
87 89 85 80 62 62 65 5LV
96 95 92 814 68 67 614 57

107 106 1014 1014 99 98 92 92

13
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CONSEQUENTLY ALTHOUGH CRITICAL OXYGEN CONCENTRATIONSCONCENTRATION BELOW PPM
DID NOT PREVAIL IN THE RIVER IN 1955 IT APPEARSAPPEAR CERTAIN THAT ADVERSE
CONDITIONSCONDITION COULD EXIST DURING LOW WATER YEAR IN THE ESTUARY PORTION OF
THE DUWAMISH

FIGURE 14 INDICATESINDICATE THE OXYGEN CURVE FOR THE RIVER ON TWO DIFFERENT
DAYSDAY OF SURVEY AUGUST 31 AND SEPTEMBER H THE INFLUENCE OF OXYGEN DEMAND
ING WASTESWASTE CAN BE SEEN BY COMPARING THE OXYGEN SATURATION CURVE WITH THE
ACTUAL D0 CURVE THE SAG FROM STATION SEAWARD IS PRESUMABLY DUE TO THE
AMOUNT OF ORGANIC WASTE DISCHARGED IN THE LOWER DUWAMIAH DATA AT STATIONSSTATION
12 AND 13 INDICATESINDICATE AN UPWARD SWING IN THE CURVE WHICH IS DUE TO THE INFLUENCE
OF SEA WATER CARRIED INTO THE ESTUARY BY TIDAL ACTION SALINITY TESTSTEST MADE
ON SAMPLESSAMPLE TAKEN DURING THE SURVEY INDICATE NOTICEABLE TIDAL EFFECTSEFFECT AS
FAR UPSTREAM AS THE BLACK RIVER JUNCTION NEAR TUKWILA

RESULTSRESULT OF BOD STUDIESSTUDIE

IT WAS DETERMINED THAT THE OXYGEN DEMANDING WASTESWASTE DISCHARGED TO
THE RIVER WERE ESSENTIALLY ORGANIC IN NATURE AND CAME FROM THREE TYPESTYPE OF
SOURCESSOURCE INDUSTRIAL WASTE EFFLUENTSEFFLUENT FROM SEWAGE TREATMENT PLANTSPLANT AND RAW
SEWAGE COMPOSITE SAMPLESSAMPLE WERE COLLECTED AT VARIOUSVARIOU SOURCESSOURCE AND THE

STRENGTH AND AMOUNT OF EACH WASTE WERE DETERMINED FOLLOWING ARE THE RESULTSRESULT
OF THE VARIOUSVARIOU STUDIESSTUDIE RESSED IN TERMSTERM OF BIOCHEMICAL OXYGEN DEMAND
BUD SUSPENDED SOLIDSSOLID SS AND TOTAL SOLIDSSOLID TS
INDUSTRIESINDUSTRIE

AUBURN PACKING CO AUBURN LOCATED UPSTREAM FROM AUBURN
ON SMALL SLOUGH THE AUBURN PACKING CO PROCESSESPROCESSE ABOUT 100 BEEF PER DAY
WASTE PREVENTIVE METHODSMETHOD CONSIST OF GREASE RECOVERY BLOOD COLLECTION AND
DRYING AND COLLECTION OF PAUNCH MANURE SANITARY SEWAGE IS TREATED BY
SEPTIC TANK AND DRAINFJELD ON JULY 29 1955 SURVEY AND SUBSEQUENT
ANALYSISANALYSI OF THE PLANT WASTE REVEALED THE FOLLOWING

WATER USAGE 97000 GALSDAYBOD 638 PPM OR 170 LBSDAY
S S 281 PPM
T 5 860 PPM

THE PLANT EFFLUENT IS DISCHARGED TO SLOUGH PARALLELING THE
GREEN RIVER DURING THE LOW FLOW PERIOD THE SLOUGH DOESDOE NOT DISCHARGE
TO THE RIVER INSTEAD IT PERFORMSPERFORM SOMEWHAT THE FUNCTION OF LAGOON DIS
CHARGE TO THE RIVER PROPER OCCURSOCCUR DURING HIGHER FLOWSFLOW AND HENCE DURING
LESSLES CRITICAL CONDITIONS

MILLER PACKING CO RENTON THE MILLER PACKING CO IS LOCAT
ED ON THE GREEN RIVER NEAR TUKWILA AND DISCHARGESDISCHARGE WASTE DIRECTLY TO THE
RIVER APPROXIMATELY 25 BEEF ARE KILLED AT THISTHI PLANT PER DAY WITH MINIMUM
OF WASTE PREVENTION MEASURES PAUNCH MANURE IS COLLECTED BUT THERE ARE NO
FACILITIESFACILITIE FOR THE COLLECTION OF BLOOD LIQUID WASTESWASTE PASSPAS THROUGH AN IN
EFFECTIVE GREASE TRAP BEFORE RELEASE TO THE RIVER HOWEVER PLANSPLAN ARE BEING
COMPLETED FOR BETTER WASTE TREATMENT FACILITIESFACILITIE AND PRESENT DEFICIENCIESDEFICIENCIE
WILL BE CORRECTED PRIOR TO THE LOW FLOW STAGESSTAGE OF THE RIVER IN 1956

114
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SEATTLE RENDERING CO RENTON LOCATED DOWNSTREAM FROM
TUKWILA THE SEATTLE GENDERING CO PROCESSESPROCESSE MEAT SCRAPSSCRAP DEAD STOCK
SLAUGHTERHOUSE OFFAL AND FISH INTO TALLOW AND MEAL THE PLANT OPERATESOPERATE
21 HOURSHOUR PER DAY ARID DISCHARGESDISCHARGE WASTE WATERSWATER TO THE GREEN RIVER TREATMENT
CONSISTSCONSIST OF TRAPSTRAP FOR GREASE RECOVERY AND APPEAR TO BE ADEQUATE IF PROPERLY
MAINTAINED THE PRINCIPAL SOURCE OF WASTE COMESCOME FROM THE GUT WASHER WHICH
OPERATESOPERATE ABOUT TWO HOURSHOUR DAY AN ANALYSISANALYSI OF THE WASTE WAS MADE ON
AUGUST 11 WITH THE FOLLOWING RESULTSRESULT

WATER USAGE MAIN SEWER THL000 GALSDAY
130D 87 PPM OR 102 LBSDAY
S S 19 PPM

WATER USAGE GUT WASHER L800 GALSDAY
BOD 3L92 PPM OR 12 LBSDAY
S S 22000 PPM

GREEN RIVER CHEESE GO TUKWILA THE GREEN RIVER CHEESE CO
IS QUITE SMALL IN OPERATION AND MAKESMAKE VERY MINOR CONTRIBUTION OF WASTE
TO THE GREEN RIVER WASTE ANALYSISANALYSI MADE ON AUGUST 195 INDICATED THE

FOLLOWING

WATER USAGE I50 GALSDAYBOD 628 PPM OR LBSDAY
S S 202 PPM
T S 1776 PPM

NATIONAL FRUIT CANNING CO 1720 W SPOKANE ST SEATTLE
PRODUCTSPRODUCT OF THISTHI PLANT ARE CANNED APPLESAPPLE CHERRIESCHERRIE CURRGNTSCURRGNT AND STRAWBERRIES
WASTE PREVENTIVE MEASURESMEASURE CONSIST PRIMARILY OF DRY REMOVAL OF SOLID WASTESWASTE
ALL LIQUID WASTE BEING DISCHARGED TO THE DUWAMISH ON THE DAY OF SURVEY
DECEMBER 1955 APPLESAPPLE WERE BEING PROCESSED AND THE WASTE ANALYSISANALYSI FOR
THAT DAYSDAY PACK IS AS FOLLOWSFOLLOW

AMERICAN WINE GROWERSGROWER 9T117 E MARGINAL WAY SEATTLE

THE AMERICAN WINE GROWERSGROWER CO OPERATESOPERATE ESSENTIALLY AS DISTILLING AND

BOTTLING PLANT FOMACE AND LEESLEE ARE HAULED TO THE CITY DUMP LIQUID
WASTESWASTE ARE CONTRIBUTED PRINCIPALLY BY THE CLEANING OF EQUIPMENT AND VAT

WASHING RESULTSRESULT OF SURVEY MADE ON DECEMBER 1955 INDICATED THE

FOLLOWING

WATER USAGE 7550 GALSDAY
BOD 31IO PPM OR LBSDAY

IS

WATER USAGE

S S
T

8000 GALSDAY
6380 PPM OR LL8 LBSDAY

166 PPM
5558 PPM

IIATER USAGEBOD
S S

83600 GALSDAY
816 PPM OR 190 LBSDAY
192 PPM
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CITY PACKING CO 1931 3 96TH SEATTLE THE KILL AT THE

CITY PACKING CO AVERGABOUTBEEF 10 VEAL AND LAMBSLAMB PER DAY
PAUNCH MANURE IS SCREENED FROM THE WASTE WATER BLOOD IS COLLECTED AND

DRIED AND TRAP IS USED TO SEPARATE GREASE LIQUID WASTESWASTE ARE DISCHARGED
TO THE DWVAZNISH ON THE DAY OF SURVEY NOVEMBER 22 L95 80 HEAD OF

BEEF WERE PROCESSED

WATER USAGE L09OO GALSDAY
BOD IS60 PPM OR 178 LBSDAY
S S LL13I PPM
T S 2220 PPM

OTHER INDUSTRIESINDUSTRIE LOCATED IN PROXIMITY TO THE GREENDUWAMISH
RIVER BUT NOT SURVEYED ARE

PANKRATZ LUMBER CO 2L01 98TH ST SEATTLE WOOD WASTESWASTE
ARE HANDLEATN SUCH MANNER SO AS TO PREVENT ACCIDENTAL SPILLAGE INTO THE

DUWAMISH SANITARY WASTESWASTE ARE TREATED IN SEPTIC TANKDRAINFIELD SYSTEM

PACIFIC RENDERING CO 9777 E MARGINAL AY SEATTLE

MEAT SCRAPSSCRAP ONLY ARE RENDERED AT THISTHI PLANT AND THE LIQUID WASTE IS

NEGLIGIBLE INSOFAR AS BOD AND SOLIDSSOLID ARE CONCERNED VISUAL OBSERVATION
INDICATESINDICATE THAT GREASE WAS BEING EFFECTIVELY REMOVED BY LARGE GREASE TRAP

AND SINCE DEAD STOCK IS NOT PROCESSED THE WASTE IS INSIGNIFICANT

FISHER FLOURING MILLSMILL HARBOR ISLAND SEATTLE SINCE THISTHI
PLANT IS IN THE PROCESSPROCES OF REMOVING SOME WHEAT WASHERSWASHER AND INSTALLING

SCREENING DEVICESDEVICE TO PROCESSPROCES THE WASTE WATERSWATER FROM THE REMAINING WASHERSWASHER
SURVEY WAS NOT MADE HOWEVER IN ADDITION TO INDUSTRIAL WASTE SANITARY

SEWAGE FROM L150 EN1OYEESEN1OYEE IS DISCHARGED DIRECTLY TO THE DUWAMISH WITHOUT

TREATMENT

SEWAGE TREATMENT PLANTSPLANT

FOLLOWING ARE THE RESULTSRESULT OF EFFICIENCY STUDIESSTUDIE MADE ON THE THREE

SEWAGE TREATMENT PLANTSPLANT DISCHARGING TO THE GREENDUWAMISH RIVER

AUBURN

DATE OF SURVEY DECEMBER 28 195B

BOD EFFLUENT 180 PPM 1200 LBSDAY
S S L8PPM
PERCENT REDUCTION BOD 36

53 100

DATE OF SURVEY AUGUST L9S
DOD EFFLUENT PPM 73 BSDAY
S S 7PPM
PERCENT 328

FT 5TL
REDUCTION DOD

3 S

1K

16
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KENT

DATE OF SURVEYSSURVEY AUGUST 18 1955

B0D EFFLUENT PPM 882 LBSDAY56 S2PPM
PERCENT REDUCTION BOD 78

IT S S 651

OREGON ST SEATTLE

DATE OF SURVEY SEPTEMBER 1955

BOD EFFLUENT 71J PPM 2703 LBSDAY
SS S3PPM
PERCENT REDUCTION B0D 27

II S 6 579

OM THE ABOVE STUDIESSTUDIE IT APPEARSAPPEAR THAT THE AUBURN SEWAGE TREAT
MENT PLANT LACKSLACK SUFFICIENT CAPACITY ARID SHOULD EMPLOY HIGHER DEGREE OF

TREATMENT IN ORDER TO PRODUCE SATISFACTORY EFFLUENT THE KENT PLANT ON

THE OTHER HAND PRODUCED AN EFFLUENT WITH ADEQUATE 0 D ARID SUSPENDED

SOLIDSSOLID REDUCTION EVEN THOUGH THE SURVEY WAS MADE DURING THE HEIGHT OF THE

CANNERY LOAD RESULTSRESULT OF THE SURVEY AT THE OREGON STREET PLANT INDICATED
THE NEED FOR GREATER PLANT CAPACITY TO HANDLE THE VOLUME OF SEWAGE

SEATTLE SEWER OUTF AILSAIL

IN ESSENTIALLY ANY RIVER DISCHARGING TO SALT WATER THE MOST
CRITICAL SECTION IS USUALLY THE ESTUARY PORTION ASTESASTE DISCHARGED TO AN

ESTUARY TEND TO OSCILLATEUP AND DOWN RIVER DUE TO TIDAL ACTION THUSTHU AN

ORGANIC WASTE CAN EXERT THE MAXIMUM AMOUNT OF OXYGEN DEMAND BEFORE REACHING

SALT WATER

THE GREATEST AMOUNT OF RAW SEWAGE DISCHARGED TO THE DUWAMISH COMESCOME
FROM THE NUMEROUSNUMEROU OUTFALLSOUTFALL AND STORM OVERFLOWSOVERFLOW OF THE SEATTLE SEWER SYSTEM
SEE FIGURE 1 THOSE OUTFALLSOUTFALL DISCHARGING ALONG THE WEST BANK OF THE

DUWAMISH WERE GAGED AS TO FLOW AND COMPOSITE SAMPLESSAMPLE WERE COLLECTED AND

ANALYZED FOLLOWING ARE THE RESULTSRESULT OF SURVEYSSURVEY MADE ON THE FIVE OUTFALLSOUTFALL

DIAOF FLOW PPM PPM LBSDAY POPULATION
STREET OUTFALL GALSDAY BOD 53 BOD EQUIVALENT

10TH AVE SO 12 IN 2LI3000 LIO 1O 332 1990
8TH AVE SO B2 IN 551000 81 79 214 11460

HIGHLAND DRIVE 18 IN L900000 75 2114 790 14730
W SPOKANE ST 15 IN 159000 100 78 70 1420

CHELAN AVE 30 IN 395000 227 133 7148 141480

13 0T30

COMPUTED ON BASISBASI OF ACCEPTED STANDARD HOURLY VARIATION OF FLOWSFLOW AND BOD
SAMPLED AFTER RAINFALL INCLUDESINCLUDE RAIN WATER
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ON THE EAST BANK OF THE RIVER THE FOLLOWING SEWERSSEWER DISCHARGE

DIRECTLY TO THE DUWAMISH

W STACY STREET INCH
W LANDER STREET 90 INCH

HANFORD STREET 100 INCH ISO INCH

DUE TO THE DIFFICULTY IN GAGING AND SAMPLING THESE SEWERSSEWER IT

WAS IMPOSSIBLE TO CALCULATE THE FLOW AND STRENGTH OF SEWAGE HOWEVER IT

CAN BE SAFELY ASSUMED THAT THE LANDER AND 1IANIORD STREETSSTREET SEWERSSEWER CONTRIBUTE

VERY SIGNIFICANT VOLUME OF RAW SEWAGE TO THE DUWAMISH

IN ADDITION TO THE OUTFALLSOUTFALL THERE ARE FOUR OVERFLOW STRUCTURESSTRUCTURE
WHICH DISCHARGE COMBINATION OF RAW SEWAGE AND STORM WATER DURING PERIODSPERIOD
WHEN THE CAPACITY OF THE MARGINAL WAY INTERCEPTOR IS EXCEEDED

RESULTSRESULT OF STUDLSSTUDL ON TOXICITY

AS MENTIONED PREVIOUSLY THE GREENDUWAINISH RIVER IS AFFECTED BY
BACTERIOLOGICAL CONTAMINATION REDUCTION IN DISSOLVED OXYGEN CONCENTRATIONSCONCENTRATION
AND INTRODUCTION OF TOXICANTS SEVERAL INDUSTRIESINDUSTRIE LOCATED ON THE LOWER
DUWAMISH DISCHARGE WASTESWASTE CONTAINING TOXIC ELEMENTS AS MENTIONED PREVIOUSLY
ESSENTIALLY ALL OF THESE TOXIC COMPOUNDSCOMPOUND ARE NORMALLY IN SUFFICIENTLY SMALL

CONCENTRATIONSCONCENTRATION AS TO BE HARMLESSHARMLES TO FISH AND OTHER AQUATIC LIFE THE

DANGER LIESLIE IN THE ACCIDENTAL OR CARELESSCARELES SPILLSSPILL WHICH RESULT IN RTSLUGTT

DISCHARGE THESE SLUGSSLUG OF HIGHLY TOXIC PROPERTIESPROPERTIE CAN AND HAVE BEEN EXTREMELY
DETRIMENTAL TO AQUATIC LIFE OF THE RIVER

FOLLOWING IS BRIEF DISCUSSION OF EACH INDUSTRY LOCATED ON THE

DUWAMISH WHICH DISCHARGESDISCHARGE WASTESWASTE CONTAINING TOXIC E1EMENTSE1EMENT

BOEING AIRPLANE CO SEATTLE TOXIC WASTESWASTE FROM BOEINGSBOEING
CONSIST PRIMARILY OF CYANIDI AND CHROMATES BOTH ARE QUITE TOXIC TO

AQUATIC LIFE AND EFFLUENT STANDARDSSTANDARD ESTABLISHED BY THE POLLUTION CONTROL
CONMISSION ARE 05 PPM FOR CYANIDE AND 10 PPM FOR CHROMATES BOEING

ACCOMPLISHESACCOMPLISHE THISTHI BY MEANSMEAN OF DILUTING TOXIC WASTESWASTE WITH GREEN RIVER WATER
UNTIL CONCENTRATIONSCONCENTRATION ARE WELL BELOW THE PRESCRIBED LIMITS HOWEVER DAILY

TESTSTEST CONDUCTED BY BOEING OVER PERIOD OF YEARSYEAR INDICATESINDICATE THAT THERE HAVE

BEEN SEVERAL OCCASIONSOCCASION WHEN CONCENTRATIONSCONCENTRATION OF EITHER CYANIDE OR CHROMATE

WERE ABOVD THE ESTABLISHED LIMIT AND IN THE LETHAL RANGE THESE VIOLATIONSVIOLATION
WERE DUE TO LEAKSLEAK ACCIDENTAL SPILLSSPILL ETC BUT THEIR CONTINUED OCCURRENCE

INDICATESINDICATE THAT MORE SATISFACTORY METHOD OF CONTROLLING TOXIC WASTE CONCEN
TRATIONSTRATION IS NECESSARY

BETHLEHEM STEEL CORP 8501 E MARGINAL WAY SEATTLE

THISTHI INDUSTRY FABRICATESFABRICATE AND GALVANIZESGALVANIZE STEEL AND WASTESWASTE CONSIST OF ACID

PICKLING LIQUOR WHICH IS HAULED AWAY FOR LAND DISPOSAL AND CAUSTIC WASH

WATER WHICH IS DISCHARGED TO THE RIVER IT IS ESSENTIAL THAT NEUTRALIZA

TION OF THE CAUSTIC WASH TAKESTAKE PLACE BEFORE DISCHARGE
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TIONAL STEEL CONSTRUCTION CO 500 MYRTLE ST SEATTLE

WASTE FROM THE MANUFACTURE OF HOT WATER TANKSTANK BOILERSBOILER ETC CONSISTSCONSIST
OF ACID PICKLING LIQUOR AT THE PRESENT TIME WASTE ACID IS DISCHARGED TO

THE RIVER UNTREATED NEUTRALIZATION OF THE ACID MUST BE EMPLOYED PRIOR
TO DISCHARGE

KENWORTH MOTOR TRUCK CORP 6801 E MARGINAL WAY SEATTLE

CAUSTIC WASH WATER ACID AND OIL COIRIPRJAE THE LIQUID WASTESWASTE FROM KENWORTH

ACID IS DISPOSED OF ON LAND AND THE CAUSTIC WASH RECEIVESRECEIVE 15 TO

DILUTION BEFORE DISCHARGE HOWEVER AN OIL SEPARATOR IS NEEDED AT THISTHI
PLANT TO KEEP EXCESSIVE OIL FROM ENTERING THE STORM SEWER WHICH ULTIMATELY
DISCHARGESDISCHARGE TO THE DUWAMISH

HEEM MANUFACTURING CO 3693 B MARGINAL WAY SEATTLE

RHEEM MANUFACTURESMANUFACTURE HOT WATER TANKSTANK AND HEATERSHEATER AND LIQUID WASTE CONSISTSCONSIST

ESSENTIALLY OF ACID PICKLING LIQUOR AT THE RATE OF I000 GALLONSGALLON PER MONTH
THE LIQUOR IS NEUTRALIZED WITH SODA ASH PRIOR TO DISCHARGE TO THE DUWAINISH

THISTHI METHOD OF WASTE DISPOSAL APPEARSAPPEAR TO BE SATISFACTORY

BARREL CO 86014 DALLASDALLA AVE SEATTLE IN THE

RECONDITIOIIIG AND REPAINTING OF USED BARRELSBARREL AND DRUMSDRUM THE BARREL

CO USESUSE ABOUT ONE TON PER MONTH OF SODIUM HYDROXIDE AS CLEANING AGENT
LIQUID WASTE INCLUDING OILSOIL GREASE AND SODIUM HYDROXIDE IS DISCHARGED TO

SMALL POND AND THENCE TO THE DUWAMISH AN ANALYSISANALYSI OF THE WASBE REVEALED

CONCENTRATION OF 9140 PPM NAOH WHICH IN ITSELF IS TOXIC TO AQUATIC LIFE
DILUTION WITH RIVER WATER WOULD REDUCE CONCENTRATIONSCONCENTRATION TO SAFE LEVELSLEVEL BUT

THERE IS UNDOUBTEDLY LETHAL ZONE IN THE IMMEDIATE VICINITY OF THE OUTFALL

CORRECTION SHOULD BE MADE EITHER BY DILUTIONNEUTRALIZATI CHEMICAL

RECOVERY OR SOME OTHER ADEQUATE WASTE TREATMENT METHOD

NORTHWEST COOPERAGE CO 7152 1ST AVE SO SEATTLE THE

NORTHWEST COOPERAGE CO IS SIMILAR IN OPERATION TO THE BARREL 00
BUT SEVERAL TIMESTIME LARGER SODIUM HYDROXIDE IS THE PRINCIPAL TOXIC WASTE

DISCHARGED AT THISTHI PLANT SINCE THE OUTFALL SEWER IS LOCATED UNDER PIER
IT WAS IMPOSSIBLE TO OBTAIN SAMPLESSAMPLE OF THE WASTE HOWEVER ON COMPARATIVE

BASISBASI WITH FINDINGSFINDING AT THE BARREL CO IT WOULD APPEAR THAT SIMILAR

ZONE OF TOXICITY OF LARGER DIMENSIONSDIMENSION EXISTSEXIST AROUND THE POINT OF DISCHARGE
SOME PROCEDURE OI CORRECTION SHOULD ALSO BE ESTABLISHED AT THISTHI PLANT

REICHHOLD CHEMICAL CO 5900 W MARGINAL WAY SEATTLE THE

REICHHOLD PLANT AT SEATTLE MANUFACTURESMANUFACTURE SYNTHETIC RESINSRESIN FORMALDEHYDE

PENTACHIOROPHENOLSPENTACHIOROPHENOL AND HYDROCHLORIC ACID TOXIC ELEMENTSELEMENT IN THE LIQUID

WASTE CONSIST OF PHENOLSPHENOL AND PENTACHLOROPHENOLS DURING THE SUMMER OF L95
LIVE BOX EXPERIMENTSEXPERIMENT CONDUCTED BY THE DENARTMENT OF FISHERIESFISHERIE REVEALED

HIGHLY TOXIC CONDITIONSCONDITION EXISTING IN THE VICINITIESVICINITIE OF THE OUTFALL SEWERSSEWER
ON SEVERAL OCCASIONS THE OCCURRENCE OF THESE CONDITIONSCONDITION OF TOXICITY
COINCIDED WITH ACCIDENTAL SLUG DISCHARGESDISCHARGE WITHIN THE INDUSTRY IMMEDIATE

CORRECTIVE ACTION WAS TAKEN BY THE INDUSTRY IN THE FORM OF TEMPORARY SETTL

ING BASIN WHERE TOXIC ELEMENTSELEMENT COULD BE NEUTRALIZED BEFORE DISCHARGE
CONDITIONSCONDITION WILL BE FURTHER ALLEVIATED HERE WHEN REICHHOLD MOVESMOVE ITS

PENTACHIOROPHENOL PLANT TO NEW LOCATION ELSEWHERE IN THE STATE
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WESTERN OXYGEN CO HARBOR ISLAND SEATTLE WASTE FROM

THISTHI CONCERZIONSISTSCONCERZIONSIST PRINCIPALLY OF ACETYLENE SLUDGE WHICH IS DEPOSITED

ON THE RIVER BANK ADJACENT TO THE INDUSTRY THE SLUDGE DEPOSIT TENDSTEND

TO SPILL DOWN THE BANK AND INTO THE DUWAMISH PROVISIONSPROVISION MUST BE MADE

TO HAUL ALL SOLID WASTE AWAY FOR LAND DISPOSAL

TODD SHIPYARDSSHIPYARD PUGET SOUND BRIDGE DREDGING CO HARBOR ISLAND

SEATTLE THESE TWO CNCERNSCNCERN HAVE NO REGULAR TOXIC WASTE BUT

OCCASIONAL OIL SPILLSSPILL HAVE OCCURRED DURING SHIP REPAIR OPERATIONSOPERATION ETC

RECENTLY THE PUGET SOUND BRIDGE AND DREDGING CC HAVE INSTIGATED PROGRAM

OF TREATING THE INTERIORSINTERIOR OF DRYDOCK PONTOONSPONTOON WITH ARSENIC TO KILL IRIFETA

TIONSTION OF MARINE BORERS THE DISCHARGE OF THE DILUTE ARSENIC SOLUTION IS

DONE UNDER THE CAREFUL SURVEILLANCE OF REPRESENTATIVESREPRESENTATIVE FROM THE POLLUTION

CONTROL COMMISSION AND THE FISHERIESFISHERIE DEPARTMENT AND AS YET THERE HAVE NOT

BEEN ANY NOTICEABLE DELETERIOUSDELETERIOU EFFECTS

AMERICAN MARIETTA CO HARBOR ISLAND SEATTLE PRODUCTSPRODUCT

MANUFACTURED BY AMERICAN MARIETTA ARE SOY BEAN AND PROTEIN GLUESGLUE UREA

FORMALDEHYDE RESIN AND PHENOLFORMALDEHYDE RESIN LIQUID WASTESWASTE ARE

DISCHARGED VIA CITY SEWER TO THE DUWAINISH AND ARE ESSENTIALLY KETTLE

WASH AND RINSE WATERS TOXIC ELEMENTSELEMENT IN THE WASTE ARE PHENOLFORMALDEHYDE

AND UREAFORMALDEHYDE UP TO 00O PPM AND SODIUM HYDROXIDE UP TO 10000

PPM AT SUCH CONCENTRATIONSCONCENTRATION THESE COMPOUNDSCOMPOUND ARE EXTREMELY TOXIC

FURTHER INVESTIGATION WILL BE MADE TO DETERMINE THE RECOVERY OR TREATMENT

NECESSARY

WEST COAST WOOD PRESERVING 27TH SW W FLORIDA SEATTLE

ALTHOUGH HIGHLY TOXIC PRESERVING COMPOUNDSCOMPOUND SUCH AS SODIUM ARSENATE ARE

USED AT THISTHI PLANT THE WOOD PRESERVING OPERATION IS CLOSED SYSTEM AND

ONLY BY ACCIDENT COULD TOXICANTSTOXICANT ENTER THE WATERWAY

WATER MNAGE

AS NOTED PREVIOUSLY IN THISTHI REPORT THERE ARE SEVERAL USESUSE OF

GREEN RIVER WATERSWATER DOMESTIC WATER SUPPLY INDUSTRIAL WATER SUPPLY

IRRIGATION FISHERIESFISHERIE AND POLLUTION ABATEMENT THESE DIVERSIFIED USESUSE CAN

ALL BE SATISFIED BUT ONLY BY CAREFUL WATER MANAGEMENT PRACTICES THE

GREEN RIVER IS CHARACTERIZED BY EXTENSIVE VARIATION IN FLOW MAXIMUM DIS

CHARGE AT AUBURN 22000 CFS DEC 11 L9L6 MINIMUM 81 CFS SEPT 23

192 AND IT IS DURING THE LOW FLOW PERIODSPERIOD THAT SHORTAGESSHORTAGE CAN OCCUR AND

HAVE OCCURRED

EAGLE GORGE DAM

IN L9L9 THE CHIEF OF ENGINEERSENGINEER UNITED STATESSTATE ARMY PRESENTED

PLAN OF DEVELOPMENT FOR THE GREEN RIVER BASIN IN THE INTERESTSINTEREST OF FLOOD

CONTROL FISH CONSERVATION POLLUTION ABATEMENT DOMESTIC WATER SUPPLY AND

IRRIGATION THE PLAN CALLED FOR THE CONSTRUCTION OF DAM AND RESERVOIR AT

THE EAGLE GORGE SITE APPROXIMATELY ONE MILE BELOW THE CONFLUENCE OF THE

GREEN RIVER PROPER AND THE NORTH FORK WITH MAXIMUM HEIGHT OF ABOUT

230 FEET ABOVE THE STREAM BED AND CREST LENGTH OF 720 FEET THE PROPOSED

DAM WILL HAVE GROSSGROS STORAGE OF 106000 ACRE FEET
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IN THE INTEREST OF FLOOD CONTROL THE CORPSCORP OF ENGINEERSENGINEER PROPOSESPROPOSE
TO KEEP THE RESERVOIR EITY FROM NOVEMBER TO FEBRUARY EACH YEAR EXCEPT
FOR TEMPORARY IMPOUNDMENT OF FLOOD WATERS STORAGE OF 10000 ACRE FEET

WOULD BE PERMITTED IN FEBRUARY AND THE FILLING WOULD CONTINUE DURING MARCH
APRIL MAY AND JUNE SUBSEQUENT RELEASESRELEASE COULD THEN BE MADE DURING THE

DRY SURMNER AND FALL MONTHSMONTH FOR THE BENEFIT OF WATER SUPPLY POLLUTION ABATE
MENT AND FISH PROPAGATION CONTROLLED FLOOD RELEASESRELEASE WOULD NOT EXCEED

10000 CUBIC FEET PER SECOND

AT THE PRESENT TIME THE FIRST PHASE OF CONSTRUCTION IS UNDERWAY
WITH THE RELOCATION OF THE NORTHERN PACIFIC RAILWAY FACILITIESFACILITIE IN THE

EAGLE GORGE AREA

PRESENT AND POTENTIAL WATER USESUSE

THE PRESENT POLICY OF THE CORPSCORP OF ENGINEERSENGINEER IS ESSENTIALLY AS

FOLLOWSFOLLOW

1 THE DARN IS ESSENTIALLY FLOOD CONTROL PROJECT TO BE OPERATED IN
MANNER TO PROVIDE PROTECTION AGAINST THE MAXIMUM ANTICIPATED RUNOFF EXPECT

ED IN ANY 100YEAR PERIOD

2 SUSTAINED RELEASE OF LI00 CF IS POSSIBLE AT NO IMPAIRMENT TO THE

FLOOD CONTROL FEATURESFEATURE OF THE DAM

3 THE PRESENT PLAN FOR SUMMERTIME RELEASESRELEASE OF WATER IS AT RATE OF

110 CFS FOR FISHERIESFISHERIE HABITAT PLUSPLU THE NATURAL RIVER FLOW WITH THE TOTAL

RELEASE BEING ABOUT 220 OF AT MINIMUM FLOWS

L AT SUCH TIME AS THE CITY OF TACOMA MAY REQUIRE STORED WATER IT

COULD BE MADE AVAILABLE AFTER DETERMINATION OF REASONABLE FEE BY THE

SECRETARY OF THE ARNR AND IN ACCORDANCE WITH THE POLICY SET FORTH IN SECTION

OF THE FLOOD CONTROL ACT APPROVED DECEMBER 22 19L4 SIMILARLY THE

USE OF STORED WATER FOR IRRIGATION WOULD BE PROVIDED UPON PAYMENT OF

REASONABLE FEE TO THE UNITED STATESSTATE WHEN THE REGION MAY BECOME ORGANIZED
FOR IRRIGATION DEVELOPMENT UNDER THE FEDERAL RECLAMATION LAW

FOLLOWING IS COMPARISON OF THE SUPPLY TO BE MADE AVAILABLE AND

THE EXISTING ARID FUTURE NEEDSNEED IN THE LOWER RIVER

USE PRESENT NEEDSNEED FUTURE NEEDSNEED

TACOMA WATER SUPPLY 110 CFS 220 CFS

FISHERIESFISHERIE HABITAT AND

POLLUTION ABATEMENT 200 200

IRRIGATION 17 113

INDUSTRIAL LI

31I1I 37

21

KCSIIP4 54927



THE AVAILABLE MINIMUM SUPPLY IS ABOUT 220 OF ITEM ABOVE
PLUSPLU MINIMUM OF 60 CTH CONTRIBUTIONSCONTRIBUTION OF TRIBUTARIESTRIBUTARIE FROM BELOW THE
DARN TO JUST ABOVE SOOSSOO CREEK OR TOTAL OF 280 CFS THUSTHU THERE WILL
BE POSSIBLE DEFICIT OF 61 CFS DURING EXTREME LOW FLOWSFLOW WHEN FUTURE
DEMANDSDEMAND BECOME REALITIES

SUPERIMPOSED ON THE GREEN RIVER DISCHARGE GRAPH FIGURE ARED0 AND TEMPERATURE VALUESVALUE FOR SAMPLESSAMPLE COLLECTED AT STATION 10 CORRELA
TION BETWEEN FLOW AND D0 CONCENTRATIONSCONCENTRATION IS QUITE APPARENT AND INDICATESINDICATE
THE NECESSITY FOR ADEQUATE FLOWSFLOW DURING THE LATE SUMMER AND FALL MONTHSMONTH
IN ORDER TO MAINTAIN SATISFACTORY OXYGEN CONDITIONS

TACOMA HAS AN APPLICATION FOR AN ADDITIONAL 100 SECOND FEET
PRESUMABLY TO PROTECT ITS INTERESTSINTEREST AGAINST ANY WATER APPROPRIATION FOR
DOWNSTREAM POWER DEVELOPMENT HOWEVER THE CITY OF TACOMA PLANSPLAN TO MOVE
ITS PRESENT WATER INTAKE STRUCTURE 2000 FEET DOWNSTREAM SINCE IT DOESDOE
NOT OPERATE PROPERLY DURING HIGH WATER FLOWSFLOW THE NEW INTAKE WILL HAVE
ENOUGH CAPACITY TO HANDLE 200 SECOND FEET IT APPEARSAPPEAR THAT SOMETIME
IN THE FUTURE TACOA WATER REQUIREMENTSREQUIREMENT WILL NECESSITATE THE ACQUIRING
OF THE ADDITIONAL 100 SECOND FEET

IN VIEW OF THE INCREASING AGRICULTURE INDUSTRIAL AND MUNICIPAL
DEMANDSDEMAND OF GREEN RIVER WATER IT APPEARSAPPEAR CERTAIN THAT FLOW DEFICITSDEFICIT WILL
EXIST IN THE LOWER RIVER DURING DRY YEARSYEAR IF THE PRESENT PLAN OF RELEASE OF
STORED WATERSWATER IS USED
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